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^Lulall ^Lu^JI ^ui Li*il CjLujI i_ 
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( (JlyAaJl t ■ Jail JjiaJ djjua4 ^^lll 4-Lm II ^ jl*-5t CliA^j <^<j Ajjj^JI ^ ui II 

^ 4j( c5 JU * a ^> A ^' 'M^^J ^aJImIIj ;J^J^ ujjII ^-1 t . LUiall LimL.nl tij^J (g^^l 

^Uaj (JS (JaC 4all cillj JJC. j ^^iull ^JuaaJl Ua. jJ j^j ^J^joiJ (J^o Ajllall ^a jl*JL CjJajl 

<A.laJl Cll^Ja JUILj t 4aI^J1 <jjJajii LdJ !>b£Laua J>ia^ J (jLuijVI 4»^u^a <^^J 

(J^l£jJ Llll2kJ ( ■ Liail ^alc ^a jLlII d^A -JaJJ eS"^ J"^ J ^L^aL^alk V I D-l&J ^ala ^jjAa^j ^ j\ 



(226) AijaU^I - (220) J jVI Ujali^l ^ : J jill J^o 
W^j^ (216) UjalLJI - (195)^^1 <Lbtt*ll ^ ; ^JI>JI J jjSII 



dljjjS^ll ^aJ jJJjui^.LJl 
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S 3 ^ all A-iiall Jaj^)judll l^jkjUa^ j 4jjJaIl dil^jj ^jll ^tLoil - 3 
A_nia Ajj^) L-Ajoia A_JLiJI djl^j^ aJill ^jj^IaJ - 5 

^ A-pu^alt AjIc^)3I j^l^a j ^ Lola! I j> j a > a£jLL<i1I j 9 
jUJ j C5 iuUll SjIjI ^ JUi j>^r> uj^ J^VI c^ 1 ^^' jilSB - 10 
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: A^JbilTLUfl) ^ jilt AjuJb 



(^jiaj ^J^J ^jIaC ^3^) U^3^ L^' l£ f^SjJ 



l-jjj^j jl (JjLoui (J£joi Lol ) (jj^^ lS^^ l C5 1axJI ^3^' ^ " 

^Luil <£^)luLo j A-LuOjujIj ^1 ^aII UJ^ 4 jit Ml j J jVI (jjiiloJI ^fl 





(1)^1 








(1) *kkfl 


(1) cjU^Ljll 
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@ iSSI 


(1) 4^ jJ! 






/(2)cjUm>Uj1! 





(3) a^Vi aaBi 


(2) ^ j^l 






(3) ^WaUjll 


(l)^jJ^J 


(4) A^Vl 
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Total Artificial Heart 



Human Heart 



• • • 

: aI ^cJI &a^J 1^^. IL^a j Lcua j <joi^LiJI 



ClAjuiLuiaJI ^1 4 ^J^*^ CIjIjILoIjUII (JjAjjS! (jj^laj aLal^l (j-o e_i]Ua]! (jJ^-QJ 



JjLail l^A Sjj^>jJa] I^Jaj (fl jJa II ^L^^M ^A*_j ( . ill Jail dj^5 c-ljc.] jjLill ( fl^J 



IJlA aAxil A^j (JjuajjLo t*t^lj ( . ill Jail l_sj^)xj (dAjLoLA v Ajl^)lC- j\ + ■ . n 

jLaiiLaj! jl aJ a t cJ^-° ^ cl^*!^ cJ^- A^LaJtil ftljaJl 4jjlj^j3 (Jl a aII 

^jxj jl^aJl l^A l^jUaLAj / Jill A-Lub^xill j ^Uaj^Jall diV^a^l c-J^Uall < - Ua 

l ^^Sj^jj^^jj ( ** \ 1-t *\\ ^jjjj I a ^ ytf ( ^jj ^*« al l 4 <*<*Q**<\ i ^_a> AAAatAll ^-uj^j^Jl IAiaI! aJ 

^!1L^U 2LK1I jjLl^II SjIjJj c^ - **^' ^L>^ djIjjJaU^ll -^jjj tclilj^aull 
tl^jl^alj IfriJi *n j^Ic t—i^a^il itirtll SjLij jl Ciji jjfi ajll ^Ij^ 1 ^ t^^" 



1 



4_j j_iaJl ( ** >L> al ifll l 

2 



Ajalalall CjIjI^II 
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J aIc J^oij Aj^Vlli ^aJajll aJ .r> > L-L^Uall 6J^3 A_Lajj t Lo£ .Aj J;iaJl 



.Aj^jIj^I lIjI^jV^ jjjxJj ^Jjjuiil Ajj jjaiLaJI djl^ojjl j^JI j 

Computer ) c-i^UJI AJ k j (Biology) di^ ^Wl ^> JL^ ^ j 

aj^o) ( Information technology) CjUjU-JI L**jSjj£j 3 (Science 

.(AulLcVl 

.CjLo jlx-all ^ mSa^Sl LUjjU AJUi ojljj ^ ^Lwj Cj! jjl 



aIc idjLjJaljj t^jjujj c^jji^. tAhnl^ <\ ijU-ajil ^jx Aj A_Ljjja]1 

JIq ^giJLall Ao^LojVI CjI jb^l ^J^V^ ^J^'^^ JjU" aj^j 



Aj^ all A^XJI 
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fol«J AjS ^jj ilgJ c_sjjxj j AjjjaJI ^jjiaSl Ajoj-ligJI J] <Loji-G jA jji^l I JA 



UJjJ jll Ajjj*JI CjI jLiVI j AiUall Jl£^L sJUJI 
!*>>»i^ (J^joj AjiluSali Ajjj^JI A-nlall 4 m.Vig \\ ^Jj3 <> Ilia ^ j.xjjy»i ^jj Lo£> . Igj 
AiLiaVlj cg a\ yUll 4_uijjA j AuUW AjuijjgJI J A-gXuJI j j ^LnlaH till 

JlLll 

Jjg , ftj JJ jjLall I t flJ^J j J Aij^-o ^I*-all JJ 

^Luijj^JI AjtJjla JJJ^J j cjLjujjo)! Jc Ijjli Q jfL < * Ua ; Ajjj^JI AjfLlI 'LoijjgJl diVI-?^ 

.Afy flLall j &jjjija]I (^VI^a!! AjJ^i AjJall 



AjLlufl £[J>^J A^JJ-^VIj ^J^J*^ ^J*^ AjljJu^all L—uILujI ^Jjjajj Jj jjLall I V^j 

^Xufll j AjIjjl^ ^-q (JaUuII Jc - . ill lall Sj^a SjLj < a^j JU^I J A_nla]l s j$-*.VI 

Ajflall ajg_a.VI CjIjIgIjIj lajj b Jc AjjjiS 6 jL j j %jjjal| aj$J>VI J W^J^ 
AjjlLlII a jg_a.VI J (j^°VI CjljjjjaiA £^JJ A-cLuaI ajLjj 



Aj&hkunVI gUiafejU ^^juijjgJI *j a i aSlI J L_£Ua]l till jjJ £Jjoi jj JJ jjLaSl d-Jk^J 
(jj|... ( jjaljj^jjllj AjjII j L-llSll^) l^laC Ajj£ j Ajj^jJI ^LubC-Vl c_fijUa jj ^LalVI J 
JJ cJ^j U£ .AjcI aLluqV! *\ >^>r>Vi JL^o J AjjJjJI Aja1*JI (Jjlj jJaill AajIIg j 



a£^^JI d^a -Jajj till^j c A^uoia. ^13^^ Ai^ a£^^ j (J^^ ^'■^- ui ^ (_3^*^^ J 

[CP) JaxjJall j£j*J (3D)^ jj*]^J c5 ^ ^ '"^ S^^^ ^J-^J ^J^"'^ 

^jLoijV I Aic jajfcli A^. ^laJ ^ 1 v< ^^; I^Aj « ^ Jvla> Ai jj> ^all AaUall j 



jAj VI AjujIj^II J Aj^. J^-o ^Lulall AjojAIa tAjul jll AluJ! JUal jjlall I^A 
Jc JIj!Lo (J^jolj j L_i]Ua]l i - ua tA^ j] ^jjjill Aj ^r^Jl ^ a a < V 1 ol£La^o j A^.Aaj 

^Uaj AjojIj^ ALjiaj a al\ (Jjia J ^ jLaill g^l tl^il^A! tA^LujVI ^xIajII ^aAlLa 
^4 t ^ itt (Jj^ajjj ljj^. .Ajl£La^oj AH^Aaj Jj J jjl^s jll <■ 8 ^ 3 tliljj Lo /tf^jj J^j^ 
cjjl^J <iLaC. j J ^ >^ urj ^ j& JJJ ^aUaj Ajuj! AjSj£ A3 jjLJ! I AA 

il^Lo A-ixia^All j A\-\ isiW AjjjiaJI diljUiVI Sl£la^a A;ijl£-oJ j Axj3j j ^ j ^xull I^A 

AjojjjAaII Aj ^laJI^A;!^. ^1 ^ jLajil (^j-o jjJbii] A L^La j ALoLi AjujI jj AjLoC. ^x-a 
jl JJ SjLiVI Jj V j Aj^lj 

6JJ& (3^*^ J ^-^^ Ai jjx-qJI j 

ALjJa Lujuj V j A^.l<ij]lj Ajjj^JI fjjtl! JJ 1 > jl jjLJI IjA J ^-aj*^ t-jllLSI 

.Digital Modeling a^ jfl a^I^I 

A^-ojj]! Ai] al 3a!LmI ALJoj t-ilUall (^_fljjxj Jc JaJjj JauJI c_jjLaJI Lol 



A jlVllI ^JUjjj^JI ^JjjjojI 



4 i i u djLjihJjl jlxul 

AjjJall SJ^Vl 



Ajcllx-all f 1 1 b&VI 



10 



11 



12 



AjclinaJI cJl JaVl 
^Lb«aj^fljll Sj^Vlj 

T 



el£l -> all j Ai.jL*i]l 
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^aLu dii^ .sl£Uxll j 4a.1ojSI JL^c W^^^ 3 MATLAB/Simulink 
aL^s ^ lUI^I ^ ^ <>j (MATLAB/Simulink) JM1 

JU^o ,J A-nkll AuaUigJl c_i]Ua ^Lol ^-aLtll diajl Jl^-o £cj3 J^J ^ iil]js j £ j jaJ 



( ■ Jail Jl^-o ^ A^a 6 j^Vl ^jc S-li*. c_i]Ua]l c-Uac] JJ^l t OfiJ 

c_£Ua]l ^-flJJJU JJ^ fciUi^ J Ig-J-lklJ L-lilLJj IfrJ lVi.nl A_ii£j (fljjjll 



AjjjaJI (Jjljull ^sOAJL-ajj Acl *u^> ^ iVm^H jl j-qJI ^jC AojaiLajl ^aAllAj L-alUall 



J^Lk Ai jJjuq^SI AiUall j (CP) JaiuJall (3D) J (J j21 c_jLoi^ ^ic 

.tiilAj AjL-saLi. (JjLoia (J^. ^j^la ^jC ciilj j ^^juLall 



gjfl a ^ ^jjuball A^icLatJujV^ CjI j^j aall LjjoiLujI j^)Lall (jj^J ^Ju>LttH ^jUiull pUj^Sj 



1 J 



^> m-sll ^^jujj.^ jjulill ^joi^JI ^jhn ^jc AxJLq: j jjLall A_ujJjJj 1^1 Aj 



(5 jjjjj ( ■ Uall A , i) V1A 
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Akjx Jj 4-slU^i oJiA A_iAAl j^ln" Jj J 1a1j>VI JjS U ^Uaul Aa&oII j! A^Ull 

.4 olajVl ijot^Mi 
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^ya\ yL jj ^jiaj^Lo ^Uai £a aIaIsLiaII djIjUj^M dilL^al ^a -^^J (J! <J*^ t 



Aj^jaJI p i Laj£kH * <*\nv l IjJj ajftll — AjjjaJl p LiA ^2 4^oLc D^laj I& I la I I ( ^Ja4A 

. iftijll dl.li.icj da! Imill j A-iiia*^ I <jJ!a j^aJl: dljjj j^jII ^Jl A.j Lypf I ^jjoll di.1*. j 

111 n^-n^l-^j jJiaJI ^hill ,J dLjjjjjjll ^qjln jl! £jjS5|— Ajj^Ij dbjjjjjJl Ajjj 

dStclMI '■'L&j^ j Aj jja> 11 AJaLoj jll— aJlcl mil Auj^aII JaI j*JI j 4>iaj jj^l ^jIajII j 

laljjjj^l tdb jSjuJI~S.il >^<\\i ^Lui^^U AJjjjLjjVI — 4jjC- LiaII dliu jlxll _ Ajaj jjV 1 

\.V^) ^ iT,\l— aj^v \1 4_a1__1 jl-la. LaA j j 4_iijj jjJl dljj£__il j Ajj£j_il 
Ajjj--I j^Vl IAjjIjjII Ail] Aj^hVI ^-fijjaJ -A^l SjUW A^jXiH 4jn)r.Vi j 
^li-x^aVl^Ajjj- 1 ! dliijjjJl j j_a ja_JI :AjjIjj]I 4Jl_I IdS— dl lj_J jj^'^j 



j Aj^^Lxil ^JjJjoiaII ^Lui3l) ^UaaII ASii j ( gaJ J A3^)xa]I c-ilUall c_jLoi£ j 
L-lII kll ^jAjj.^^joii J£ ^ oJja. _ja]1 ^ujLoiVI 6 j^Vl c^LoiVl Ql} A£)UJ1 tA^^iJl 

Ai^lc Jc jj^jiill ^a jj* aall j ^Ibll Jc Jj ^ j Ajjtgjll j 4a] j 

\ > <aJl L_i]Ua]l j. AjLi^.L^. j <dj|gj^Qj 6 jIajjjjjI 4_i]l j jl^_aJI ^^a AjjLa*a]I A^Liil 

Jj AiLiaVLj a^jaII ^ jiM\ ^> AjU^J] Aaj!11I Aj13j]1 j AaXJI j^j 

La^tA^^all Aiklall L-Lma JJUjoiaII J^l^ < fljj£j]| j Aj ^lil ^jba oil CjLiiialall 
,1a jjc. j 4j;lnH clal jliJl 4^ iJd 4j^j^>^iMI ^jjjjujV^ c_i]Ua]l L^J*^ 



Ajj^ SjLoij AaJlxA 



4 



4j j;TiJl cljAj^ll jjla 



4 >u,ViA 
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Homodialyzer 
(where filtering takes place) 



Homodialyzer 
machine 




Filtered blood 
returning to Blood flows to 
body dtalyzer 
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AjjLpJt dil jl^all j Ajjuajua^alt djl jjaII j>x Ac « d)l jL^_a1I &AA j a i <aj5 
: lg_La A-il£JI J^J^)la jC ^ LtfU V ^5-A J AjjujI (J^Lk Ifrli ftjSj (j! C_llUa]l 



■VI mI - 



I^A .... ■ c ^^^H UJ^ 

JLq j^ Ax. j"^ " ^Lpl J^j^)ia 

/tfi CjI jjJ — Ajjit i rill CjKVUII Ajr^jj - c-j^UII 



USLa A-niall A mY^ll L_ilUa jj^ jl t . lau ^^lll CjI jl^JI ^aI j-o djUill ^Axj A*J 
A^UIVI JIg Aj-oAVI ^ jliSj CiUJ U^u jfc Aj jjKjVI AjJll ) Au^aU. j 
. £ ja^ll ±u U AL*>jJ t . ill k3l ci^l Ijuj tiUj j ( U jjC j A-uUJl j 

jA La yS ^^ic i_SjtM1 AiiJo j ^^UaVI i . ^ L-JUall Aj ^1<uj t . iau La jpa 
. An In It CjLuSjII j djl jjg -sMl j djLij jja£JVI j Uah j'^Ml JL^q ^fl ^J-l2k 

a J)£^>U Aj^aLk CjI£^)jJo (j-GjJa L-JJjollj AjjojI S (J!iLk L_llliall ^jlj jl j^ AjV 
SjIaVI J!iLk A-ijlilll AluJl j^i pl^VI cillj jj^J jl Jjukaijj A-ifk]| 

jJ4 -lajjJI I jjli jj^j tdlijj A-iLuJI SLpJI c-l j2kl Aik^UAj dllj jV A-iiu-all 

| . <J-ulII JS^. ^ ^5!^! £51 jJl j^J Ajl-oUJI ^ A-ixjjl£VI Aloil 

Aj^Hll j (Jj^al jjll CjIjjJ J!Lq AjjLi^JI CjI jL^-aII A-laH] CjI jjJ ^LjjI 

.... ^jjjou]! j £lj^Vl j 6jLj^)1Ij AjjAiII 
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^^ic cjlaJ 4new hamak >^ jl Ulc . < j»>^l j-aVL l^jLaSl j <J\ yi\ 

^^)jujI di3l£ jaSI AjaLjat djl jL^o j c_llUall L_bau£l Loi£ • 



^jlp ^JaUiu IjSjI cLu^ CjLoiI j^ll 
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jjUaII j£ JZ& CjUjjIajj jjIuaUI) JjL-j Ul 



. I^j jl j ^iLLall 4 ui Via 



Yassin Almadani - ' u^k> 




